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This document, in conjunction with the Site Development Construction Plans prepared for this project, is intended to 
satisfy the ƭƻŎŀƭ ƎƻǾŜǊƴƛƴƎ ŀǳǘƘƻǊƛǘȅΩǎ ŀŘƻǇǘŜŘ drainage manual requirements as interpreted and implemented by 
agency staff. The Site Development Construction Plans supplement the documentation provided in this report and 

also serve as the construction documents necessary for implementation of the project. 



Section 1 
Project Overview 

Project Summary 
A 2-lot short plat is proposed for a developed Site Parcel situated in the Puget Sound drainage basin. Existing Impervious 
Surface coverage totals 33% categorizing the project as New Development. The development proposes 3,604 sf of 
New/Replaced Hard Surface requiring compliance with Minimum Requirements 1-5. The Project Site totals ~0.10 acres. 

 

 
 

 
Vicinity Map  

SITE PARCEL DATA SF AC

SITE PARCEL 37,171       0.853      

EXISTING IMPERVIOUS SURFACE ROOF 4,146          0.095      

EXISTING IMPERVIOUS SURFACE HARDSCAPE 8,092          0.186      

EXISTING IMPERVIOUS SURFACE COVERAGE 33%

PROJECT SITE DATA SF AC

DISTURBED AREA ROW/OFFSITE -              -           

DISTURBED AREA SITE PARCEL 4,389          0.101      

TOTAL DISTURBED AREA 4,389          0.101      

PROJECT SITE NEW/REPLACED HARD  SURFACE SF AC

NPGIS SITE PARCEL ROOF 1,577          0.036      

PGPS SITE PARCEL DRIVEWAY(S) 2,027          0.047      

TOTAL NEW/REPLACED HARD SURFACE 3,604          0.083      

PROJECT SITE IMPERVIOUS SURFACES SF AC

NPGIS SITE PARCEL ROOF 1,577          0.036      

TOTAL IMPERVIOUS SURFACE 1,577          0.036      

PROJECT SITE PERVIOUS SURFACES SF AC

PGPS SITE PARCEL DRIVEWAY(S) 2,027          0.047      

NPGPS SITE PARCEL/ROW LAWN/LANDSCAPE 785             0.018      

TOTAL PERVIOUS SURFACE 2,812          0.065      



Minimum Requirements 
Minimum Requirement #1 ς Preparation of Stormwater Site Plans 
Applicable ς The final version of this document and the Site Development Construction Plans will satisfy the Stormwater 
Site Plan requirement. 
 

Minimum Requirement #2 ς Construction Stormwater Pollution Prevention 
Applicable - A Construction Stormwater Pollution Prevention Plan will be included in the Site Development Construction 
Plan set. Construction SWPPP details and narrative will be provided under separate cover. 
 

Minimum Requirement #3 ς Source Control of Pollution 
Not Applicable ς Operational and Structural Source Control BMPs are not required for single family residential 
developments.  
 

Minimum Requirement #4 ς Preservation of Natural Drainage System and Outfalls 
Applicable - The post-developed site will not significantly alter the natural drainage system characteristics and/or outfall 
location of the Site. 
 

Minimum Requirement #5 ς On-Site Stormwater Management 
Applicable - On-Site Stormwater Management BMPs to infiltrate, disperse, and retain stormwater runoff will be implemented 
from List #1. 
  



 

Section 2 
Existing Conditions Summary 

The subject Site Parcel is situated on a ~10% average north facing slope and is currently developed with a single-family 
residence. Site ground coverage consists of lawn and deciduous trees. No critical areas, stormwater facilities, surface 
drainage features, or BMPs are known to exist on the Site Parcel. Stormwater conveyance infrastructure exists in 3rd 
street south of the Site Parcel and an open conveyance system exists north of the property. Site topography directs 
stormwater runoff north via surface sheetflow. Developed parcels exist west and south of the Project Site. Surficial Site 
soils types are identified as SAND. 

 

 
Existing Conditions Map 

  



Section 3 
Off-Site Analysis 

The Site Parcel is situated in an urban residential area bordered on the east street by frontage improvements, on the 
north by railroad right of way, and on the west and south by single-family residences. Precipitation reaching the Site 
exceeding the infiltration/evaporation capacity of the onsite vegetation is discharged north to railroad right of way. Site 
topography indicates that upstream runoff from an adjacent fill slope east of the Site and a residentially developed 
parcel south of the Site will contribute minimal stormwater runoff to the Site Parcel. Stormwater discharged from the 
ǇǊƻƧŜŎǘΩǎ proposed Impervious/Pervious Surfaces will be conveyed north to an existing open conveyance system located 
along the south side of the railroad tracks, then north and west in a closed conveyance system to an outfall into Puget 
sound ~ 0.16 miles from the Project Site. Visible portions of the downstream drainage system were visually inspected 
and no drainage problems were observed. Due to the implementation of stormwater BMPs detrimental effects to the 
downstream drainage system are not anticipated. 

 
Basin Map 

  



Section 4 
Permanent Stormwater Control Plan 

Existing Site Hydrology 
Existing Impervious Surfaces on the Project Site are conveyed to adjacent vegetated areas for dispersion/infiltration. 
Precipitation reaching the Site exceeding the infiltration/evaporation capacity of existing vegetated areas sheet flows 
north to existing railroad right of way. 
 

Developed Site Hydrology 
The proposed development will mitigate stormwater runoff to the maximum extent feasible utilizing applicable BMPs 
from List #1 as follows (subject to geotechnical review and approval):  
 

Lawn and Landscaped Areas: 
[1] BMP T5.13 Post-Construction Soil Quality and Depth: Feasible 
 
Roofs: 
[1] BMP T5:30 Full Dispersion: Not Feasible 
The Site cannot meet the 65%/10% native vegetation to Impervious Surface ratio. 
[1] BMP T5.10A Downspout Full Infiltration: Potentially Feasible (geotech review/approval required) 
 

[2] BMP T5.14A Rain Gardens: Potentially Feasible (geotech review/approval required) 
[2] BMP T7.30 Bioretention Cells, Swales, and Planter Boxes: Potentially Feasible (geotech review/approval required) 
 
Other Hard Surfaces: (Driveways) 
[1] BMP T5:30 Full Dispersion ς Not Feasible 
The Site cannot meet the 65%/10% native vegetation to Impervious Surface ratio. 
 

[2] BMP T5.15 Permeable Pavement: Potentially Feasible (geotech review/approval required) 

 
Performance Standards and Goals 
Water Quality ς Not Applicable 
The project does not propose more than 5,000 sf of Pollution-Generating Impervious Surface or more than ¾ of an acre 
Pollution-Generating Pervious Surface. 
 
Flow Control ς Not Applicable 
The project does not exceed the thresholds triggering Flow Control based on the following criteria: 
 

¶ Projects in which the total of effective impervious surfaces is 10,000 square feet or more in a threshold discharge area, 
or 

¶ Projects that convert ¾ acres or more of vegetation to lawn or landscape, or convert 2.5 acres or more of native 
vegetation to pasture in a threshold discharge area, and from which there is a surface discharge in a natural or 
manmade conveyance system from the site, or 

¶ Projects that through a combination of effective hard surfaces and converted vegetation areas cause a 0.10 cubic feet 
per second increase in the 100-year flow frequency from a threshold discharge area as estimated using the Western 
Washington Hydrology Model or other approved model and one-hour time steps (or a 0.15 cfs increase using 15-
minute time steps) 

 
Water Quality System 
Not Applicable 
 
Flow Control System 
Not Applicable 
 
 
 



Conveyance System Analysis and Design 
CƻƴǾŜȅŀƴŎŜ ǎȅǎǘŜƳǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘ ǿƛƭƭ Ŏƻƴǎƛǎǘ ƻŦ пέ - 6έ ŘƛŀƳŜǘŜǊ ǇƛǇŜǎΦ .ŀǎŜŘ ƻƴ ŜȄǇŜǊƛŜƴŎŜ ǿƛǘƘ ǇǊƻƧŜŎǘǎ ƻŦ 
similar size and configuration the proposed conveyance systems are presumed to be adequate without generating 
detailed calculations. Due to the implementation of onsite stormwater mitigation the downstream conveyance system is 
not anticipated to be negatively impacted by the proposed development.  



Section 5 
Construction Stormwater Pollution Prevention Plan 

The following 13 Construction SWPPP elements will be addressed on the final Site Development Construction Plans and 
SWPPP narrative. 
 
Element 1: Preserve Vegetation/Mark Clearing Limits 
Element 2: Establish Construction Access 
Element 3: Control Flow Rates 
Element 4: Install Sediment Controls 
Element 5: Stabilize Soils 
Element 6: Protect Slopes 
Element 7: Protect Drain Inlets 
Element 8: Stabilize Channels and Outlets 
Element 9: Control Pollutants 
Element 10: Control De-Watering 
Element 11: Maintain Best Management Practices 
Element 12: Manage the Project 
Element 13: Protect Low Impact Development BMPs 
 
 



Section 6 
Special Reports and Studies 

PanGEO September 2021 Geotechnical Report (See Appendix) 
 

Section 7 
Other Permits 

No other permits related to stormwater management beyond those issued by the local governing authority are 
anticipated for this project. 

  



Section 8 
Operation and Maintenance Manual 
(To be provided in final Stormwater Management Report) 
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Geotechnical & Earthquake 

Engineering Consultants 
 
September 7, 2021 
PanGEO Project No. 21-315 
 
 
Mr. Donovan Pittman  
608 Third Street 
Mukilteo, Washington  98275 
 

Subject: Geotechnical Report  
 Proposed Three Lot Short Plat 
 608 Third Street, Mukilteo, Washington  

Dear Mr. Pittman: 

As requested, PanGEO, Inc. is pleased to present this geotechnical report to assist the 
project team with the proposed short plat and future residence construction at 608 Third 
Street in Mukilteo, Washington.    

In preparing this report, we observed and logged the drilling of three borings and conducted 
our engineering analyses.  In summary, at our boring locations, we encountered fill 
overlying medium stiff to hard and dense to very dense native soils. Future buildings can 
be supported on conventional footings  bearing on the undisturbed competent native soil 
or on structural fill.   

We appreciate the opportunity to be of service.  Should you have any questions, please do 
not hesitate to call. 

 
 

 
 

Scott D. Dinkelman, LEG  
Principal Engineering Geologist 
SDinkelman@pangeoinc.com  
 

mailto:SDinkelman@pangeoinc.com
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GEOTECHNICAL REPORT  
PROPOSED THREE LOT SHORT PLAT 

608 THIRD STREET 
MUKILTEO, WASHINGTON 

 
1.0 GENERAL 

As requested, PanGEO, Inc. is pleased to present this geotechnical report to assist the 
project team with the proposed three lot short plat at 608 Third Street in Mukilteo, 
Washington.  This study was performed in general accordance with our mutually agreed 
scope of services outlined in our proposal dated June 23, 2021.  Our scope of services 
included reviewing readily available geologic maps, drilling three borings, conducting a 
site reconnaissance, performing our engineering evaluation, and preparing this report. 

2.0 SITE AND PROJECT DESCRIPTION 

The subject site is located at 608 Third Street in Mukilteo, Washington, approximately as 
shown on Figure 1, Vicinity Map.   

The subject site is located at 608 Third Street in Mukilteo, Washington.  The irregular- 
shaped site comprises 36,532 square feet and extends about 388 feet in the north-south 
direction and 130 feet in the east-west direction.  The site is bordered to the north by tracks 
for Burlington Northern Railroad (BNRR), to the east by the right of way for State Route 
525, to the south by a residence and Third Avenue and to the west by a residence.  In the 
central portion of the property is an existing two-story residence.  The east central portion 
of the site contains a detached garage.  The layout of the site is shown on the attached 
Figure 2, Site and Exploration Plan.   

The site slopes down gently from the southeast to the northwest.  Along the north side of 
the site is a 12- to 14-foot-high slope that descends to the BNRR tracks at a gradient of 35 
to 45 percent. The north slope is vegetated with grass and deciduous trees.  On the east side 
of the site is a 20- to 26-foot-high slope that ascends to the elevation of State Route 525 
(Mukilteo Speedway).  The east slope has gradients of 55 to 70 percent and is vegetated 
with ivy.  Plate 1 on the next page is an aerial view of the site.  

We understand it is planned to short plat the site into three lots, west, central, and east.  The 
west lot will be sold and eventually developed with a future residence.  The central lot will 
contain the existing residence.  The east lot will include the area of the existing garage 
which will be demolished, and the lot developed with a new residence. We anticipate the 
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future residences will be three stories in height and of relatively lightly loaded wood-frame 
construction with slab-on-grade floors.  

 

Plate 1:  Aerial view of the site 
looking.   
North is at the bottom of the 
image.   
The existing residence and 
detached garage area visible in 
the central portion of the image.  

 

The conclusions and recommendations in this report are based on our understanding of the 
proposed development, which is in turn based on the project information provided.  If the 
above project description is incorrect, or the project information changes, we should be 
consulted to review the recommendations contained in this study and make modifications, 
if needed.  In any case PanGEO should be retained to provide a review of the final design 
to confirm that our geotechnical recommendations have been correctly interpreted and 
adequately implemented in the construction documents. 



Geotechnical Report  
Proposed Three Lot Short Plat: 608 Third Street, Mukilteo, Washington  
September 7, 2021 
 

21-315 608 Third St, Mukilteo, REV1 Page 3 PanGEO, Inc. 
  

3.0 SUBSURFACE EXPLORATION 

We drilled three borings at the site on July 20, 2021.  The borings were drilled using a 
limited access drill rig equipped with 8-inch outside diameter hollow stem augers.  The 
borings extended to a maximum depth of 16½ feet below existing grade and were logged 
by a geologist from PanGEO.  The approximate boring locations were established in the 
field by measuring from site features and are shown on Figure 2.   

Standard Penetration Tests (SPT) were performed in the borings at 2½- to 5-foot depth 
intervals using a standard, 2-inch diameter split-spoon sampler.  The sampler was advanced 
with a 140-pound drop hammer falling a distance of 30 inches for each strike, in general 
accordance with ASTM D-1586, Standard Test Method for Penetration Test and Split 
Barrel Sampling of Soils.   

The soils were logged in general accordance with the system summarized on Figure A-1, 
Terms and Symbols for Boring and Test Pit Logs included in Appendix A.  The boring 
logs are include as Figures A-2 through A-4 in Appendix A. 

 

4.0 SUBSURFACE CONDITIONS 

4.1 SITE GEOLOGY  

Regional geologic information for the project area was obtained by reviewing the 
Distribution and Description of Geologic Map Units in the Mukilteo Quadrangle, 
Snohomish County, Washington (Minard, 1982).  Based on our review of the map, near-
surface deposits in the vicinity of the site consist of Quaternary-aged deposits known as 
transitional beds (Qtb) and the Whidbey formation (Qw).  

Transitional beds consist of glacial and non-glacial deposits and are comprised of clay, silt 
and fine to very fine sand.  These sediments were deposited in lakes and fluvial systems 
and have been glacially overridden.  As such they are typically hard or dense to very dense.  

The Whidbey formation consists of cross-bedded medium to coarse grained sand.  This 
deposit has also been glacially overridden and is dense to very dense.  

4.2 SOILS 

Based on review of the Web Soil Survey (NRCS, 2021) the site is mapped as being 
underlain by Everett gravelly sandy loam, 0 to 8 percent slopes.  Everett soils developed in 
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glacial outwash and are somewhat excessively drained.  This soil has a slight erosion 
hazard.  

4.3 SOIL CONDITIONS 

For a detailed description of the subsurface conditions encountered at each exploration 
location, please refer to our boring logs provided in Appendix A. The stratigraphic contacts 
indicated on the boring logs represent the approximate depth to boundaries between soil 
units.  Actual transitions between soil units may be more gradual or occur at different 
elevations.  The descriptions of groundwater conditions and depths are likewise 
approximate.  The following is a generalized description of the soils encountered in the 
borings.   

Topsoil:  At the locations of borings PG-2 and PG-3 we encountered a surficial layer 
of topsoil.  The topsoil was about six inches thick and consisted of very loose silty 
sand with organics.   

Fill: Below the topsoil in borings PG-2 and PG-3 and from existing grade at boring 
PG-1, we encountered fill.  The fill consisted of loose silty fine to medium sand and 
extended to depths of 4 to 7½ feet below grade.  The fill generally became thicker 
from south to north.  

Transitional Beds (Qtb):  Below the fill, we encountered stiff to hard sandy silt and 
medium dense to very dense silty sand.  We interpret these soils to be consistent with 
the transitional beds geologic unit which is mapped in this area.   

All three borings were terminated in very dense or hard soil.  

Our subsurface descriptions are based on the conditions encountered at the time of our 
exploration.  Soil conditions between our exploration locations may vary from those 
encountered.  The nature and extent of variations between our exploratory locations may 
not become evident until construction.  If variations do appear, PanGEO should be 
requested to reevaluate the recommendations in this report and to modify or verify them in 
writing prior to proceeding with earthwork and construction. 

4.4 GROUNDWATER 

Perched groundwater seepage was encountered in our borings at 7½ to 26½ feet below 
grade. With groundwater seepage this depth and the anticipated future construction to occur 
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at or near existing site grades, we do not anticipate that groundwater seepage will be a 
significant construction related issue.  

With the planned construction to take place at or near existing site grades, we do not 
anticipate that groundwater seepage will be a significant construction related issue.  

The designer and contractor should be aware that groundwater levels will fluctuate 
depending on the season and precipitation.  Typically, groundwater levels are higher and 
seepage rates are greater during the wet season (October through May).   

5.0 GEOLOGICALLY SENSITIVE AREAS CONSIDERATIONS 

Geologically sensitive areas are defined in City of Mukilteo Municipal Code 
Chapter 17, Section 17B.52A.020 as those areas susceptible to erosion, sliding, 
earthquake, or other geological events and conditions.  The City’s designates 
geologically sensitive areas as the following: 

A.    Areas subject to erosion rated moderate to severe or higher by the U.S. 
Department of Agriculture’s Natural Resource Conservation Service; 

B.    Areas subject to erosion caused by streams, surface drainage, or along the 
shoreline; 

C.    Areas within a stream’s channel migration zone; 

D.    Areas mapped on the city of Mukilteo’s Landslide Hazard Map having a 
moderate or higher rating; 

E.    Areas that are found to have, based on a site specific inspection, all of the 
following characteristics: 

1.    Springs or ground water seepage; 

2.    Hillsides showing intersecting geologic contacts; and 

3.    Slopes steeper than fifteen percent; fifteen-foot rise over one-hundred-
foot run. 

F.    Areas that are underlain or covered by mass wastage debris 
or landslide materials; 
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G.    Areas of known landslides, earth movement, or containing evidence of 
past landslides or earth movement; 

H.    Areas of steep slopes; slopes that have forty percent (forty percent or a 
twenty-two-degree angle) or steeper gradients and having a vertical relief 
greater than ten feet, excluding constructed slopes; 

I.    Areas subject to liquefaction due to soil type and/or location or seismically 
induced ground disturbance such as surface rupture, fissuring, and lateral 
spreading; 

J.    Areas that have soil types that fall within soil category II or III per the 
Preliminary Surficial Geologic Map of the Mukilteo and Everett Quadrangles, 
Snohomish County, Washington, 1976; and/or 

K.    Areas that are subject to tsunami wave action. 

5.1.1 Map Review 

To evaluate the geologically sensitive areas  at the subject site, we reviewed the 
Distribution and Description of Geologic Map Units in the Mukilteo Quadrangle, 
Snohomish County, Washington (Minard, 1982), landslide inventory mapping for the site 
area compiled by the Washington Department of Natural Resources (DNR, 2021). And soil 
maps for the site.  

Based on our review, no landslide features or mass wasting debris are mapped in this area.  

Based on our review of the Soil Survey (NRCS, 2021) the site is mapped as underlain by  
Everett very gravelly sandy loam, 0 to 8 percent slopes.  This soil has a slight erosion 
hazard.  

We also reviewed LiDAR (Light Detection and Radar) imaging for the site accessed 
through the Washington Department of Natural Resources LiDAR Portal.  LiDAR is a 
remote sensing technique that is used to produce high-resolution elevation data for use in 
mapping applications.  LiDAR mapping was most recently compiled for the area including 
the subject site in 2016.  Our review did not identify geomorphic features at the site that 
are consistent with landslides, such as arcuate shaped scarps or bowl-shaped depressions.  
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5.1.2 Site Reconnaissance 

We conducted a reconnaissance of the site and site slopes on July 20, 2021 while 
conducting our field exploration.  The purpose of our reconnaissance was to review the 
condition of the site slopes and identify indications of historical landslide features, scarps, 
bowl-shaped topography, hummocky topography, distressed vegetation and leaning or 
pistol butted trees.  

The weather at the time our reconnaissance was fair and dry and visibility of the ground 
surface was good.  Based on our observations of ground features and the results of our 
review and field explorations, it is our opinion the site slopes in the area of the planned 
improvements are globally stable in their current configuration.  We did not observe 
indications of slope movement and we did not note the presence of groundwater seepage 
or springs.  The site is also not subject to rapid stream incision or undercutting by wave 
action. 

5.1.3 Tsunami Hazard 

In order to evaluate the tsunami hazard, we reviewed of the Tsunami Hazard Maps of the 
Puget Sound and Adjacent Waters—Model Results from an Extended L1 Mw 9.0 Cascadia 
Subduction Zone Megathrust Earthquake Scenario (Dolcimascolo, 2021).  Based on 
review of the map, the Puget Sound shoreline about 700 to 800 feet north and west of the 
site would be subject to inundation in a magnitude 9.0 subduction zone megathrust 
earthquake, but not the subject site.  

5.1.4 Topography Review 

The site does contain 40 percent and steeper slopes that are more than 10 feet in height.    
These slopes are located on the north and east sides of the site and the lateral extent of the 
slopes are approximately shown on the attached Figure 2.  

The north slope is parallel to the Burlington Northern Railroad tracks and has a uniform 
gradient.  In our boring PG-3 drilled at the top of the north slope, we encountered about 
7½ feet of fill.  Plate 2 on the next page shows an image of the north slope.  

The slope on the east side of the site also has a uniform gradient with topographic contours 
parallel to the alignment of State Route 525 (Mukilteo Speedway).   
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Based on the uniform grade of the slopes and the alignment of the slopes parallel to existing 
structures,  it is our opinion that the east and north slopes are constructed slopes and, as 
such, would not meet the criteria for a geologically sensitive area.   

Construction Setbacks:  Although the steep slopes do not appear to meet the City of 
Mukilteo definition of a geologically sensitive area, in our opinion a setback should still be 
established from the slopes.  We recommend a building setback based on a 2H:1V 
(Horizontal:Vertical) line extending into the site from the top of the east slope and the toe 
of the west slope.  

 

Plate 2: View of the 
north slope.  The 
Burlington Northern 
tracks are visible in 
the upper right 
corner. 

 

6.0 GEOTECHNICAL RECOMMENDATIONS 

6.1 SITE CLASS AND LIQUEFACTION  

The seismic design should be accomplished using the 2018 edition of the International 
Building Code (IBC), which specifies a design earthquake having a 2% probability of 
occurrence in 50 years (return interval of 2,475 years).  It is our opinion that Site Class D 
is appropriate for the encountered soil conditions. 
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